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Effects of High-temperature Annealing of CeO, Buffer Layers on the
Surface Morphology of YBa,Cu;0,_; Films on CeOz-buffered R-cut
Sapphire Substrates
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YBa,Cu,0,.; (YBCO) films grown on CeO,-buffered r-cut ' sapphire substrates (CbS's) were
prepared and their structural and electrical properties were measured. Post-annealed CeO, films
were used as buffer layers for the experiments. It turned out that the YBCO films grown on post-
annealed CbS's had the rms roughness of less than 20 A and peak-to-peak roughness of about 30 A
when the YBCO film thickness was 3000 A. Meanwhile, YBCO films on in-situ grown CeO,
- buffer layers on r-cut sapphire substrates appeared to have the peak-to-peak roughness of more than
450 A. X-ray diffraction data revealed that the YBCO films were epitaxially grown along the c-
axis with the typical FWHM of (005) 6 -2 6 peak about 0. 16 “ and 4 w of the (005) peak about
0.5 °. T,>87K, 4T < 1K and R(300K)/R(100K) =3 were observed from the YBCO films.
Applicability of the YBCO films for high-frequency applications was described. :
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2. Structural and elechrical properties of
YBCO films on CeO, buffered r-cut sapphire
substrates
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o2 780 °CY XA r-cut sapphire 7] 8 9 o]
BZNRY. FAZ}F 60 nm 0] Q) CeO, WS BY
3 ~ 4 nm/ming] FHFEZ FU4Y 40 ~ 100 miorrd)
471004 AZAD A in-sim AFE CeO, BHE
1000 °C9] 2xo}A FAA T (post-annealing) 3 73 ¢
EA AZZ17F06 ~ 1 nmQ CeO, e A

OOOOOQ
10°F 00, .
5 A
5 , )
S 0 o
& 10tE 0°?
n!' 000 00
b 104 %0 o] [
30 40 50 60 70 80
10 :
30 40 S0 60 70 80 90
Temperature (K )

(¥ 11) Post-annealed CbS 1o AAH 300 nm 579}
YBCO %22 endplate 2 ©]-8-8 rutile-loaded cavity F37]¢]
TEy;; mode unloaded Q (Q)2} 2= o]&A &4 47},

Inset: Rutile-loaded TE,; mode ¥77}9] Q,ZHE Aid
ERAGe LEEA A

At

gtakol F77}F 40 nm ©}3}Q) CeO, wWete) A$
dhakel SHEL £ 075 mE & § A% in-situ
AZE Ce0, Hto] R-factor= 0.4 ~ 0.8 nm9} ¢
Fe g A= Aoz AS5HIY
.Ce0, "rehe] (200) peako] thE rocking curve
dataZ 5B AT FWHME 04° HEQU Aoz
a5 eH o A7lE £F 075 ~ 4 nm9
THAES AT AS FEAE gAY A4
FEglel A9 Ml Qe Aoz BEHJY. o
Ce0, F9 AAFRI} F2 BAF A9
AL o3 AAEL RAFE Ao & £
pil=

ZE 3 Insitu 32 CbS S AFE 140 ~ 300 nm
F709 ¢ % 4738 YBCO ©te] 34 CeO, ¥F5 9]
R-factor7t Wi©ks] & @& Aoz 43
YBCO HH2}ef R-factors 433 € YBCO BHete] 771
140 nm$} 300 nm 3¢ ZHZ} 48 nm%H112 nmo)
a3 & #s AYe Aoz B5E wbH post-
annealed CbS $°) 47E YBCO 9+9}o] R-factor:s
des] e @& AY: Aoz #EHHJG
AE A3} post-annealed CbS o) 4FE FA7}F 140
nm%} 300 nm¢] YBCO 8+2h9] R-factors 22} 2.3 nm
% 4 nmo e FL s AYeEAoz FEHHY
o0 o] 9 YBCOQ (005) peak?] rocking curve:=
FWHM 9 277} 0.5° olulgd Reg BEHA
2813 post-annealed CbS ¢ 4 3¥ YBCO HHuto)
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olola 23 EA& TE,, mode rutile-loaded cavity
FA7IE o] &8t ST 23 75 K9 40 KolA
&3 F 94571 8.7 GHzQ! A5 EHAF0] 742t 496
pQet 90.8 pQ < WY 5T FAH4E Ad Aoz
5=
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